SINCE Devereux Marshall in 1897 collected from the literature 22 cases of metastatic carcinoma of the choroid and added two other cases of his own the number of published cases has largely increased, yet, carcinoma of the choroid cannot be regarded as a common affection. Lagleyzel saw only one case in a total of 100,000 patients in an ophthalmic hospital during a period of thirty years. van der Hoeve2 states that his predecessor, Mulder, told him that he never saw a case of choroidal carcinoma during the 35 years he practised at Groningen, and was at the head of the institute for eye diseases. In adding three more cases to the already long list it is necessary at the outset to give some of the reasons for so doing. There is no unanimity of opinion as regards the possibility of diagnosing metastatic carcinoma of the choroid by ophthalmoscopic appearances alone, and as more attention appears to have been given to the pathological than to the ophthalmoscopical aspect of the subject, an account of the appearances presented by the fundus in two cases, observed repeatedly over a prolonged period from an early stage of the growth, may be worth recording and particularly because the tumours-there were five seen in three eyes-had so many characters in common. The importance of recognizing these tumours by their ophthalmoscopical appearance is increased by the fact that cases occur in which there is a latent primary internal carcinoma. In such cases a diagnosis of the tumour can be made only by means of the ophthalmoscope. As a rule the diagnosis of metastatic carcinoma of the choroid is simple. A large majority of the cases are in females and the primary growth is generally in the breast-64 times in 89 cases. In two of the three cases that form the subject of this paper the primary growth was not in the breast, and both cases were in males. Cases occurring in males are much less common than those in females-29 males in 102 cases. This small proportion of males to females was pointed out by Marshall, who also drew attention to the frequency with which the primary growth was situated in the breast, and to the short duration of life after the first onset of ocular syfmptoms, observations confirmed to-day by the larger figures now available. Metastatic carcinoma of the iris is evidently of unusual occurrence and further accouints of such cases are required. Such a tumour in the form of a single cyst is the explanation of a swelling that was seen during life in the iris of case C.
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THE BRITISH JOURNAL OF OPHTHALMOLOGY abnormal could be found in his lungs, abdomen, nose and adjoining sinuses, and blood; a tuberculin test gave a negative result. As the fundus lesion was extending and was probably a neoplasm, his left eye was excised on December 22. From this time until his discharge from hospital a week later the patient was despondent, though he made no complaint. He returned to hospital on February 23, 1920 , and was readmitted to the medical ward. His wife stated that since teturning home he had been tired, had had no appetite, and much thirst. He had been able to go out, but required a rest next day.as he felt unfit. He seemed very depressed and had pains in arms, shoulder, legs -everywhere -evidently very marked. He was sleepless, had much headache, and much constipation, much wandering. Professor Mackintosh found much depression, weakness, anaemia and wasting. Pulse poor and irregular. Nothing abnormal at bases of lungs. Urine: acid, specific gravity 1007, no albumen, no sugar. Temperature 99.8QF. Pain and tenderness in left sacro-iliac region and over the second lumbar vertebra, liver normal. Skiagrams of lumbar spine and skull showed nothing abnormal. The quantities of urine passed on February 24 The retinal blood-vessels above pass abruptly on to the swelling. There appear to be two actively growing areas, to judge from the greater degree of swelling at these parts, one is situated at the superior temporal vessels, the other in the region of the inferior temporal vessels, both are to the temporal side of an imaginary vertical line drawn through the fovea. The retina is detached at the periphery in the lower part of the fundus. At the macula there is no folding of the retina over the swelling. Vision is reduced to 6/12 not fully.
November 28 : . The swelling has extended further up, well above the superior temporal vessels. The two most raised parts of the swelling are each focussed with a plus 8 D. The one is situated almost directly temporalwards from the fovea and is at a considerable distance from it, the other is not so far temporalwards and is higher up, about the level of the superior temporal vessels. In parts of the remainder of the affected region there is now more mottling. There is a small dark grey oval spot, with an arterial twig passing over it, situated at a short distance above the inferior temporal vessels. Fine vertical folds of retina are seen at the nasal side of the fovea; these form the nasal limit of the general opacity of the affected area.
December 14: There is no marked change in the left fundus since t-he last note was made. The optic disc is normal. There is an increase of opacity between the optic disc and fovea. The retinal vessels bend more abruptly at. the site of the original opacity. This is also the case below at a part three optic disc diameters. along the inferior temporal vessels where the swelling is focussed with plus 6 D. Down and out from the general opacity is a mottled appearance. The dark grey spot noted on last examination is Examination of the excised eyeball: after excision the left eyeball was placed in Zenker's fluid, then washed in running water and kept in 10 per cent. formalin. Later the eyeball was frozen and opened by an antero-posterior vertical section that passed through the optic disc. On macroscopical examination the nasal half was normal excepting the lower part where there was a shallow homogeneous yellowish mass behind the retina. In the temporal half a mass, having the same characters as that in the other half, occupied a corresponding situation; it was not pigmented. Upwards from this was a raised and also unpigmented area that had not been divided by the section, and that presented four elevations or lobes. Microscopical examination shows a flat tumour situated in the posterior and temporal part of the choroid, having the characters of a papilliferous alveolar carcinoma (Fig. 1) . Its greatest thickness is 3.5 mm., and it -invades the choroid for a distance of 14 mm., the darkly staining epithelial cells, singly, or in small groups, are present in the choroid at a considerable distance from the tumour. Any haemorrhage in the growth is quite insignificant. Cells from the growth are also present where'some of the posterior ciliary vessels perforate the sclerotic, and appear in sections as isolated groups of cells. The form of some of these cells is polygonal. The hexagonal cells of the retina in front of the growth have become much depigmented and partially destroyed. The retina is separated from the growth by a structureless homogeneous substancealbuminous fluid. The separation is greatest at the lower part of the growth. The optic nerve and retina have not been invaded by the growth.
Comparison of the ophthalmoscopical appearances with the microscopical sections through the tumour of the choroid makes it probable that the first and greatest swelling that was seen with the ophthalmoscope at the upper part of the macular region was caused entirely by the choroidal growth, and that other prominent parts of the swelling that appeared later were to some extent caused by fluid separating the retina from the tumour, for the anterior surface of the tumour is even and has no local elevations. The mottled grey appearance -that was seen on the surface of the swelling may be explained partly by differences in the degree of opacity that were possibly present in the retina at that area, an(d partly by the disturbance of pigment that has occurred in the pigment layer of the retina. pupil contracted readily to light, tension was normal though rather soft, eye movements full, extensive deep detachment of retina at the lower part of the fundus; above the level of the optic disc the detachment was shallow, adjoining the optic disc were some retinal haemorrhages and exudation, fundus at upper part had a faint grey appearance; on November 14 the eye had no perception of light, the anterior chamber was shallow, tension normal, the pupil did not contract to light, with focal light the appearance of the pupil was similar to that of the right eye, no congestion of eyeball, eye movements full: on ophthalmoscopic examination a feeble red reflex was visible, four large bulging folds of detached retina enclosed a small reddish space, no pigmentation.
There was no difficulty as to the. diagnosis of the ocular condition in this case. There was the history that a lump had appeared in the right breast in November, 1910, and that the breast had been removed in the following January, further, obvious secondary growths were present in other parts of the body. As mammary cancer is the most common primary lesion found in cases of metastatic carcinoma of the choroid, the site of the original tumour in this case together with the condition of the eyes which was in keeping with what is commonly found in choroidal carcinoma was highly suggestive that the eyes were affected with that form of tumour. The involvement of both eyes was another point favouring the diagnosis for in approximately a third of the cases of metastatic carcinoma of the choroid both eyes have been affected,-30 in 98.
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The eyes were excised after death, hardened in 10 per cent formalin, subsequently frozen and opened by vertical sections in an anteroposterior direction, and embedded in celloidin.
Right eye, macroscopic examination: On the upper surface of the eyeball close behind the equator is an unpigmented very hard nodule with a smaller similar nodule close to its outer side; above the entrance of the optic nerve into the eyeball is a hard mass enveloping rather more than a half of the circumference of the optic nerve; several large tortuous, blood-vessels are seen on the eye in the region of the nodules; optic nerve is not thickened; anterior part of the eye is not invaded by the tumour; complete funnel shaped detachment of the retina is present; a firm pale brown growth extends from a short distance below the optic disc over the upper part of the fundus to the ora serrata, it has a well defined anterior margin,which is in a slight degree nodular, its outer surface is bounded by dense pale blue grey scirrhus-like tissue two or three times the thickness of normal sclerotic, at this part the sclerotic becomes indistinguishable; the inner surface of the tumour is lined by brown pigment-retinal pigment layer-the intraocular growth has a thickness of 1.5 to 2 mm. which becomes less at the margin. Microscopical examination: a large flat carcinomatous growth occupies the choroid and is in some sections in two separate parts, or more probably there are two growths, the larger one being in the upper part of the choroid, the smaller one in the lower part; these flat neoplasms taper to a point where they approach each other, anteriorly they both extend as far as the ora serrata, internally they are limited by Bruch's membrane, externally by the sclerotic which in places has become very thin and has tumour cells invading it to a large extent; outside the sclerotic is a large mass of growth opposite the larger choroidal tumour, but none is present opposite the smaller growth; at the optic nerve entrance, processes project from the tumour into the nerve and are arranged parallel to the long axis of the nerve; these processes pass directly into the nerve at the optic disc; no tumour cells are present in the nerve sheath; in transverse sections of the optic nerve at a short distance behind the eye there is no growth in the nerve, or its sheath; most of the growth consists of typical mammary carcinoma cells which in many places have an alveolar arrangement; in some parts of the sections (stained with logwood and eosin) the cells are indistinct, have stained badly, and are evidently undergoing degeneration which explains a patchy appearance of the sections when seen with a low magnification. The extraocular part of the growth has more fibrous tissue than the intraocular part; brown pigment is present in small amount in the stroma of both parts of the tumour; small round inflammatory cells are numerous in some parts of the choroidal growth; the choroid has been largely replaced by the neoplasm.
Left eye, macroscopic examination: On the lower posterior part of the outer surface of the eye is a nodular mass adherent to the sclerotic and encroaching on the optic nerve entrance and extending forwards for 10 or 12 mm. It is unpigmented; in section it is white and firm; large tortuous blood-vessels are present on the eyeball in its neighbourhood; optic nerve is not thickened; anterior chamber is very shallow; complete funnel-shaped detachment of retina with small haemorrhages in it; soft homogeneous tissue occupies the space between choroid and retina; occupying the lower part of the fundus is a firm, flat, pale brown tumour that extends from the ora serrata to some distance above the optic disc; it is thickest, 2 mm., near the optic disc and gradually becomes thinner above and below; its inner surface is sharply defined and is lined with brown pigment--retinal pigment layer; thickened sclerotic separates the pale brown intra-ocular growth from the white extra-ocular growth, which is thickest near the optic disc where it measures 4 inch. Microscopical examination: a large flat carcinomatous tumour occupies the lower part of the choroid and extends from near the ora serrata, where it forms a wedge-shaped process lying between the sclerotic and Bruch's membrane, to a point a short distance above the optic disc where it terminates in a similar manner; no growth occurs above the optic disc on the outer surface of the eyeball, but below the disc growth has to some extent replaced the whole thickness of the sclerotic; the tumour cells have an alveolar arrangement and at the optic disc they extend directly from the intra-ocular tumour for some distance into the nerve as is shown in the micro-photograph (Fig. 3 of defective sight in his left eye which he had noticed for the first time ten days previously. A black spot had also been present in the same eye for twelve months and was getting larger. His health had been good until three months ago when he became hoarse, and six weeks later he began to feel weak and soon afterwards found that he was losing weight. There had been no pains or discomfort anywhere in the body, no breathlessness and no dysphagia. He had had venereal disease twenty years ago, a nodule on the penis, but no secondaries as far as he knew. He was married, had eight of a family, no deaths had occurred and there had been no miscarriages. It is not necessary to record particulars of his subsequent general condition. He gradually lost flesh, the liver became much enlarged, extending to the umbilicus.
He was troubled much with breathlessness and some abdominal pain.
He died on September 2, 1922. On April 17, as the fundus tumour had increased in size, the patient was anxious to have the eye removed, and the nature of the growth would be determined by excision, the left eye was excised, a small portion of the tumour was sectioned and found to be a carcinoma of the choroid.
Enucleation of an eye with carcinoma of the choroid according to Suker and Grosvenor frequently hastens the exitus. Marshall, on the other hand, believed that there was no reason why such eyes should not be removed; they are liable to attacks of acute glaucoma, and may, if they ulcerate, become extremely painful, whereas excision at an early stage involves practically no risk, and at least one source of discomfort is done away with, while the patient loses but a useless organ. There is certainly no reason to suppose that the death of case C was in any way hastened by the enucleation of his eye. Although not visible on ophthalmoscopic examination it is likely that carcinoma cells were already deposited in the choroid of the right eye at the time the left eye was excised, and only became manifest some time later.
On April 26, the right eye with V. 6/6 was again examined after homatropin. There was a large pale grey, homogeneous, raised area behind the inferior temporal retinal vessels focussed at its highest part with a plus 5 D. lens; it had an ill-defined edge. Except at the upper. part there was a broad mottled area adjoining the grey swelling. The length of the swelling was that of several optic disc diameters and its breadth was also considerable. Its upper end was two 0. D. diameters from the 0. D. The red reflex from the part of the fundus between the swelling and the 0. D. was much reduced and there was a mottled appearance in this area. The shape of the swelling was similar to that of the tumour in the left eye. A second smaller swelling with the same characters as that of the first one was situated behind the superior temporal vessels far out. It was pale grey with mottling all over it as well as at its edge, and numerous minute, sharply defined, black, pepper-like spots were on it. Top of swelling focussed with a plus 5 D. lens. Edge of swelling not well defined. Fundus showed a good red reflex between the two growths. On May 5, the patient noticed defect of vision in this eye for the first time. V. 6/36, with + 2 D. 6/9. When a strong light was used some indication of mottling could be seen on the lower as well as the upper swelling. None of the black specks of the upper swelling was in front of retinal vessels. The general colour of both swellings was pale grey, and not yellow. The grey opacity of the upper swelling was less marked than that of the lower. On June 16, vision was reduced to 1/60, tension was normal, both choroidal swellings had markedly increased in size. The upper one was focussed with a plus 7 D. lens, and the mottling was more marked than on last examination, but the pepper-like dots were rather less conspicuous. The lower swelling had extended well into the nasal part of the fundus and upwards close to the temporal side of the optic disc terminating at the upper and outer vicinity of the optic disc. The mottling was coarser than formerly and also in places darker. On the lower swelling were two small, oval, very dark bluish grey spots with sharply defined margins. Retina below was completely detached. On June 19, the optic disc had a good colour, but, its edge was hazy, and there was a small retinal haemorrhage just external to it. The grey mottled swelling adjoining the outer edge of the optic disc had extended upwards and outwards where it was continuous with the swelling at upper and outer part of macula. The retina generally has its normal structure, excepting disturbance of the bacillary layer. The ciliary body contains no tumour.
The swelling at the lower part of the iris is a large cyst. Sections through its nasal portion (Fig. 6) show that the cyst is in the iris and that anteriorly it is bounded by iris stroma and posteriorly by the pigment layers of the iris. Temporalwards the cyst becomes larger and its wall thinner. The iris tissue in front of it becomes scanty, and the pigment layers posterior to it are attenuated. The sections show that at this level the iris angle is open both above and below, but still further to the temporal side, the cyst wall with a thin covering of iris stroma comes in contact with the posterior surface of the cornea and fills the iris angle below. At the iris angle the cyst wall becomes folded, and between the folds is a fine supporting structure with some blood-vessels. In sections still nearer the temporal side there is apparently no root to the iris, which is replaced by the cyst, which has again a thicker wall posteriorly with well marked pigment layers that represent the iris. There is no pigment layer in front of the cyst. In following serial sections in the same direction-temporalwards- (Fig. 7) no new growth; but in the upper posterior quadrant of the first part of the duodenum, just outside the pylorus, there was a small, irregular, recent, peptic, ulcer, with a perforation in its base, measuring 3 mm. by 4 mm., through which some of the contents had escaped, causing peritonitis. This ulcer was non-malignant in nature.
Two types of new growth, distinguishable by the unaided eye, were found in the thorax: and these were also different microscopically.
The older and harder parts of the creamy growth in thyroid, lymphatic glands, roots of lungs, liver and kidneys, resembled exactly scirrhus cancer, the stroma predominating over the cells, whereas the younger parts were like so-called " carcinoma simplex," the masses of epithelial cells being larger, and the stroma relatively diminished. The cells from mutual compression were angular or polyhedral, and a few were rounded or oval. In some parts they formed almost syncytial masses, the margins of the individual cells being indistinct, but for the most part the outlines of the cells were distinct, with narrow, ribband-like interspaces. From this appearance it was thought that they might be derived from squamous epithelium, but only in.a few places could appearances of " bridges " or "prickles" be made out with the oil immersion lens. The majority of the cells conitained a colloid-looking droplet displacing the nucleus, and chromatolysis was a common feature. The naked eye appearances of the growth in the roots of the lungs was not that of a primary new growth.' There was moderate narrowing of some of the bronchi, and invasion by new growth, and occlusion by organized thrombus, of some of the vessels in the same situation; but there was no evidence of origin either from bronchial mucosa or from mucous glands in the walls of the bronchi.
In the thyroid, on the contrary, there was some evidence of origin from the acini, and in the midst of some of the larger collections of cells in this organ, there were small masses of inspissated and calcified colloid, so that I have no doubt that the primary growth originated there.
The softer, grey-brown growth in the lower lobe of the right lung had the characters of a malignant papilliferous cysto-adenoma. The epithelial cells varied from short to long columnar and pear-shaped cells, varying considerably in size, and some of the larger pear-shaped cells possessed bloated, convoluted nuclei. The spaces were filled with thin, streaky, mucoid material, in which were embodied cast-off epithelial cells, a few red blood corpuscles and polymorphs. The cells in manv cases contained material similar to that contained by the cells of the firm, creamy growth, and like it staining rose-pink with thionin. Moreover, the swollen and vacuolated nuclei of the larger cells resembled closely the nuclei of many of the cells of the 34 THE BRITISH JOURNAL OF OPHTHALMOLOGY other type of growth. In the lung, both to the naked eye and microscopically, the demarcation between the two types of growth was sharp. A somewhat similar structure was found in one of the nodules in the left kidney, but here there was not such a distinct alveolar arrangement.
This may be an example of variation in the type of growth derived from thyroid, but in the thyroid itself no new growth of cystic character could be found; or there is the remote possibility that the cysto-adenomatous growth was a local development in the lung. The appearance of two types of growth in the eye is especially interesting, because the choroidal mass resembles the scirrhus type of growth, whereas the cyst in the iris resembles closely the softer growth in the right lung and may have been derived by metastasis from it."
A growth in the iris of an eye that contains a carcinoma of choroid naturally leads to an enquiry respecting the clinical characters of metastatic carcinoma of the iris. Although metastatic carcinoma of the iris is much less common than metastatic carcinoma of the choroid, there are records of at least seven cases which include a description both of the clinical characters of the iris tumour and of the microscopical appearances.
Ewing20 describes a case in a woman, aged 32. In her right eye at the outer part of the iris was a small greyish red tumour at the root of the iris. Microscopically, spaces were found filled with tumour cells and the pigment layers in the region of the tumour had partly disappeared. There was also present a metastatic carcinoma of the choroid and of the ciliary body.
Lagrange's 21 case was a female, aged 48, with a primary carcinoma of the breast. A carcinoma developed in the choroid of her right eye and a carcinoma in the iris of the same eye appeared clinically on surface view as a nodular, reddish, slightly raised neoplasm, but with sharply defined outline in the outer part of the iris. The iris angle was obliterated at the part corresponding to the neoplasm. The iris preserved its ordinary aspect except at the site of the growth. The eye was excised as it was glaucomatous and painful. It contained a choroidal tumour, which was quite independent of the iris tumour. The growth occupied the iris stroma and from there did not penetrate deeply the ciliary region. The iris tissue was infiltrated by epithelial cells, but no alveoli could be distinguished though these were present in the choroidal tumour.
Briehn's22 case was that of a female, aged 55, with primary breast cancer. At the end of August, 1901, there was a grey-red nodule the size of a pin's head on the temporal side of the iris in the right eye. It gradually enlarged and a second nodule appeared close below it. On the following Octobcr 24, when the eye was excised there was a lens sized yellow-grey nodule on the periphery of the iris, temporalwards, with small blood-vessels on its surface. A second nodule of the same nature lay close below the first one. Pupil zone was free of visible pathological changes. Pupil reacted promptly to light; tension slightly raised; fundus normal. Left eye normal. Patient died on January 11, 1902. Examination of the excised eyeball showed that the ciliary body and two-thirds of the iris at one side of the sections were occupied by a continuous tumour formation. The tumour showed here and there an alveolar structure. There were epithelial cell nests. The cells were partly cubical, partly cylindrical, the nucleus was generally single and large; many cells showed mitosis; much necrosed tissue in the tumour.
Cutler's23 case was that of a female, aged 33, with a primary breast cancer. On the temporal side of the left iris was a dull greyish mass slightly elevated, not vascular, and sharply defined, occupying about half the width of the visible iris. Microscopical examination showed a carcinoma in the ciliary body extending into the iris for an apparent distance of 3 mm.
Paul's24 case was inca male, aged 66, with a metastatic adenocarcinoma of the ciliary body of the right eye. The primary growth was in the stomach. tA reddish white, cone shaped tumour with numerous superficial vessels appeared at the inner lower quadrant of the right iris. It almost completely filled the iris quadrant, extended to the pupil, and inserted itself between the lens capsule and the posterior surface of the iris as small nodules the size of a pin head. Three weeks later at the inner half of the anterior chamber was a yellowish white vascular tumour with haemorrhages on its summit. The part of iris free from tumour was slightly discoloured and there was pericorneal injection. Microscopical examination showed that the iris tissue was much atrophied on the aiffected side and in many places only the pigment layers were recognizable. The iris was to a large extent pierced by the tumour which extended on to both the anterior and posterior surfaces of the iris, so that iris tissue and the pigment layers were enclosed by carcinomatous tissue.
Chiarini25 recorded the case of a male, aged 54, with lung carcinoma in which there were two small nodules on the lower part of the left iris, and later another similar nodule on the iris of the right eye. Microscopical examination showed that the swelling on the iris of each eye consisted of epithelial cells. The ciliary bodies were normal, but the choroid in each eye was infiltrated with similar epithelial cells. If we believe that these iris carcinomata originate from emboli derived from a tumour in some other part of the body then the cancer cells must be conveyed either by the anterior ciliary arteries or by the long posterior ciliary arteries. Any doubt as regards the embolic origin of these iris tumours might -be increased, first, by the fact that in four of these eight cases (case C. included) a carcinoma was present in the choroid as well as in the iris, and, secondly, by the report of a normal fundus in one of the four remaining cases being based entirely on clinical observation. It might be supposed that the carcinoma cells came from the choroidal growths and that they were conveyed in some manner, perhaps by dissemination,* to the iris where they developed. Against any such view is the early presence of the iris tumour in case C., almost certainly before there was any tumour in the choroid. Further, in the case just referred to it is unlikely that a choroidal tumour, had such been present, would not have shown some clinical evidence of its presence.
The five metastatic choroidal carcinomata observed clinically in cases A. and C. emphasize the importance of the following points in forming a diagnosis of these tumours. A swelling arises at the posterior part of the fundus in the region of the posterior ciliary arteries. It has a pale grey colour, and the margin is not sharply defined; it increases rapidly. In addition to these points all of the tumours showed a grey mottling which was quite evident, but not conspicuous, and was most marked at the edge of the swelling. As showing the similarity of the tumours in the two cases, the fundus appearance in the left eye of case C. at the first examination at once recalled that of the choroidal carcinoma that had been seen in case A. more than two years previously. Should 
